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Agenda

0 Introduction to the Planetary Data System
(PDS)

o Introduction to PDS Volumes, Products, and
Labels

o Discussion on how to find and acquire LRO
data from the PDS
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What Is the Planetary Data System?

0 The Planetary Data System (PDS) is a NASA organization
that archives science data from NASA’s planetary missions.

O PDS responsibilities are:

To help NASA missions and other data providers to organize and
document their digital planetary data,

To collect complete, well-documented planetary data into archives
that are peer-reviewed,

To make the planetary data available and useful to the science
community,

To ensure the long-term preservation and usability of the data.
0 PDS consists of a set of discipline nodes
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PDS Nodes
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e
Data Archives

O A data setis a collection of similar data products with supporting
Information.

=  For example, data from one instrument with same level of processing.

o  Archives include supporting information
=  Documentation, calibration data, software, browse images, etc.

0 PDS data sets are organized using a standard structure.

Root Directory

Index Directory Document Catalog
[pata Diractariac Directory Directory
Data Directories
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PDS Labels Overview

0 Each PDS data product has an associated PDS label.

0 PDS labels contain metadata (data about data) needed to
understand and use data products.

O Labels describe the format and content of the file and data
within the file.

O Labels consist of label statements in the form of
keyword=value. They are ASCII text.

0 PDS uses a data dictionary to provide standards for use of
keywords and their values.
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PDS Label Example

PDS _VERSION ID = "PDS3" OBJECT = COLUMN
RECORD TYPE = FIXED LENGTH NAME = "COEFFICIENT DEGREE"
RECORD BYTES = 44 DATA TYPE = ASCII INTEGER
FILE RECORDS = 2556 START BYTE =1
BYTES = 2
~“TABLE = "GLTM2BSH.TAB" FORMAT = "I2"
SPACECRAFT NAME = "CLEMENTINE 1" UNIT = "N/A"
TARGET NAME = "MOON" DESCRIPTION = "The degree index m of the C and S
INSTRUMENT NAME — "I, IDAR" coefficients in this record."
DATA SET ID = "CLEM1-L-LIDAR-5-TOPO-V1.0" END_OBJECT = COLUMN
PRODUCT 1ID = "GLTM2B-SH"
PRODUCT RELEASE DATE = 1996-01-01 OBJECT = COLUMN
DESCRIPTION = nn NAME = "COEFFICIENT ORDER"
DATA TYPE = ASCII INTEGER
OBJECT = TABLE START_BYTE =4
ROWS = 2556 BYTES =3
COLUMNS =4 FORMAT = "I3"
ROW BYTES = 44 UNIT = "N/A"
INTERCHANGE FORMAT = ASCII DESCRIPTION = "The order index n of the C and S
DESCRIPTION . coefficients in this record."
END OBJECT = COLUMN
END OBJECT = TABLE
END
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LRO Data Flow
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DATA

| J &

Y
: PDS
Ak [TE i ‘ Geosciences PDS PPI Node AP
Node Node
Node
Y Y
LROC Data | LOLA Data
Node Node
Imaging INRogg \:32? Geosciences 'I'\I%'a‘: ,?vaetg PPI Web NAIF Web
Web Site . Web Site ; Site Site
Site Site
\J Y
Orbital Data Explorer
Image Atlas Il LOLA RDR Query Tool
DIVINER RDR Query Tool
&)
8 - NASA Planetary Data Systems - Geosciences Node WaShmgton

University in St.Louis



e
PDS Tools Relevant to LRO

o PDS Web Sites

Geosciences (DIVINER, LEND, LOLA, MINI-RF)
LOLA Data Node (via ODE)

Imaging (LAMP, LROC)

LROC Data Node

PPl (CRaTER)

NAIF (SPICE Kernels)

o PDSTools
=  Planetary Image Atlas (LAMP, LROC)

= ODE (DIVINER, LEND, LOLA, MINI-RF, LAMP, LROC)
o ODE LOLA RDR Query Tool
m] ODE DIVINER RDR Query Tool

= LOLA and LROC Data Node Web Sites/Tools
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PDS Web Sites

O Geosciences - http://geo.pds.nasa.gov/
= DIVINER, LEND, Mini-RF
= LOLA Data Node — http://imbrium.mit.edu/
= LOLA, Radio Science (LOLA Data Node)
O Imaging - http://img.pds.nasa.gov/
= LAMP
= LROC Data Node - http://lroc.sese.asu.edu/
O PPI - http://ppi.pds.nasa.gov/
m CRaTER
o NAIF - http://naif.jpl.nasa.qgov/naif/
m SPICE Data
0 PDS - http://pds.jpl.nasa.gov/
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http://geo.pds.nasa.gov/
http://imbrium.mit.edu/
http://img.pds.nasa.gov/
http://lroc.sese.asu.edu/
http://ppi.pds.nasa.gov/
http://naif.jpl.nasa.gov/naif/
http://pds.jpl.nasa.gov/

PDS Imaging Planetary Image Atlas

http://pds-imaging.jpl.nasa.gov/search/search.html

o LAMP
O LROC

O Image
m Search

FEEDBACK

TEXT AND FORM SEARCH CRITERIA ARE COMBINED
TEXT BASED SEARCH

Lo HIRISE and MEX | ame fils are best | N
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[P a4 {Download or View Full Resolution Image
(auto-stretch applied)
L rowse e (5 (] [ [
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Records Found: 1958 | | |\
Current Constraints: 0 15
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_ Lower Right Latituce —_———
AEET NS MODH; Current Constraints:
CENTER_LATITUDE >= LR
AT The following constaints il 2 - ®
Lower Right Longitude are spplied to your search g =
ceTER LATITuDE <= PRODUCT_TYPE = ROR
i TARGET_NAME = MOON 3 °
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@ Lunar Orbital Data Explorer PDS Geosciences Node
[ Gteme o omaprovc s | @tocts | owtase romser | ownions [t 8 mesccs

M1010145891C

Browse | MetaDma | Label

Browse Image - the image below i nat the actusl dats product
R o

PDS Geosciences 5
< rsity i

|_|Data Set Browser | (2 Download wowoe  con

DATA PRODUCT SEARCH M‘ e = 7, [v

Planetary science data stored in PDS is organized by data products and data sets. A data set is a collection of
related data products, usually products acquired by a particular instrument and processed in a certain way. The data set
also includes all documentation and supporting materials needed to understand and use the data products. A data

product is a set of measurements resulting from a science observation, usually products acquired by a particular
instrument and processed in a certain way.

STEP 1. SELECT DATA SETS TO SEARCH (A SELECTION IS REQUIRED) a SEARCH RESULTS Output Results |  ViewonMap | Back' weouoc e
[¥] select One or More Desired Data Sets (Show Options - 1 Parameter Set) Products Found: 1,098
¥l Display Product Thumbnails ! wowec on
11 12 13 14 15 16 17 18 19 20 s
STEP 2. SET ADDITIONAL FILTERING PARAMETERS (OPTIONAL) o tRoc 30mi8:2
Instrument Tyne Product ID Obs Time » tncates 3 domeiond ik rom soctoae 905 s e
[¥] select a Product ID or filter by a partial Product ID (Show Options - 0 Parameters Set) LROLOLA  RDR LOLARDR 092440423 DAT  2009-12-10T05 e o

[¥ Find by Product Center Latitude / Longitude (Show Options - 0 Parameters Set) LROLOLA  ROR 2009-12-10707:12:49.323 ”
oL o ) T /005-12-10M00/05:8555 i o :
[# Filter by Time Range (Show Options - 0 Parameters Set) LROLOLA RO A 44 A “ 10705:43:5334¢ il i —
LROLOLA  ROR 2006-12-10T10:59:01.324 o
LROLOLA  ROR -10712:52:07.325 i
STEP 3. PREVIEW SEARCH RESULTS SUMMARY (OPTIONAL) Tl T :

Preview Search Results Summary LROLOA _RDR 10716:38:19.325 1

SEARCH for Products ===

LROLOLA  RDR

8
8
2

2-10718:31:25.326

-10720:24:3

2009-12-10722:17:38.827 4

View Results in Table View Results on Map LRO LOLA RDR 117T00:10:45.327

Display Product Thumbnails on search results page LROLOLA  RDR 2009-12-11702:03:51.828 H

Lunar Orbital Data Explorer PDS Geos(

11703

2009-1
2009-12-11T07

2009-1

LROLOLA  RDR 2-11705:50:04.829

11329 _ Add Productto Cant | - | cata Jload Helg

LROLOLA  RDR

LROLOLA  RDR 2-11709:36:17.830

data node

» Indicates a download link from another

LROLG 11711:29:24.330 [POS Product Fies | Derived Files
LRO LOLA 2009-12-11T13:22:30.831 Product Files & Labels KB
LROLOLA 11715:15:3 ir 083441002.data
# [¥/Product Query Results LRO LOLA 2009-12-11717:08:43.832
- ol 100200

# [Product Query Lat/Lon Bounding Box
# ¥IProduct Query Footprint
# [7)Grid Lines

Product Label File

Data Set Files Selected 2 ot
View in Table
-
Areocentric Selected =
Product Types Located  Products
Products By Area
LRO MRFLRO MAPCDR 96 o

Name  Icon Description

Zoomin [73] Click and drag a rectangle: Click and
4 hold the left mouse button down on
the map at one comer of the
rectangle to zoom in to. Drag the
mouse to the other comer of the

rectangle, and release the mouse
button. The map will zoom in to the
area of the rectangle.

Zoomout |-} Click and drag a rectangle: the map
4 will zoom out so that the current map
area will it into the rectangle drawn.

The smaller the rectangle you draw,

the more the map will zoom out.

Products

Click and drag the map: Click and
hold the left mouse button on the

Pan
(recenter)

dragged at the location you dropped
it.
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Lunar Orbital Data Explorer (ODE)
http://ode.rsl.wustl.edu/moon/

o Specialized PDS web tool

o  Allows users to:
= search, retrieve, and order PDS products
m search across missions and instruments
m search across PDS nodes
= search via maps and forms
0o Supports PDS-Compliant lunar archives from:

m Lunar Reconnaissance Orbiter (LRO)
o DIVINER, Mini-RF, LAMP, LEND, LROC, LOLA

= ISRO Chandrayaan-1
o Forerunner (Mini-RF), Moon Mineralogy Mapper

m Clementine
w Lunar Prospector
m Lunar Orbiter

= GRAIL
Washington
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ODE Approach — Web Interface

0o Dynamic forms-based product query including:
Instrument / Product Type
Space and Time
Cross-instrument searches
Product-specific searches

0 Map-based query
Browse versions of products

0 Direct access to product-specific web interfaces
Example: LROC Team Site

0 Download selected products in “on-the-fly mini-archives”

O
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Example:
Find DIVINER Products in ODE

Open ODE Moon: http://ode.rsl.wustl.edu/moon/

E Lunar Orbital Data Explorer - Ho... X | | (Untitled) *%

1 5t Lowis

Lunar Orbital Data Explorer PDS Geosciences Node

| Data Product Search | €3 Tools || |Data SetBrowser | (o/Download | i) Help & Resources

WELCOME TO THE LUNAR ORBITAL DATA EXPLORER - WEB1

The PDS Geosciences Node Lunar Orbital Data Explorer (ODE) provides search, display, and download tools for
the PDS science data archives of the Clementine and Lunar Prospector missions to Earth's moon (LRO and other lunar
data sets will be added when released). Choose one of the above tabs to start using ODE.

Data Product Search i
Search for orbital science products across

| What's New
See what's new with ODE

missions, instruments, and data sets via
time, location, and product ids.

# Product Type Coverage Access the ODE help, find additional
resources, and see what's coming

Additional Tools ﬁ Help & Resources

Data Set Browser gl  Available Data Sets
f | Browse through the orbital data =et files A full list of mission, instrument, and

- stored in the PDS archives product types available in Lunar ODE

Download Cart Mars ODE Mercury ODE
Download products added to the cart from
the product search

The Lunar Qrbital Data Explorer is produced by the PDS Geosciences Node at Washington University in St. Louis.

15 - NASA Planetary Data Systems Send comments to odewebmaster@wunder.wustl.edu.
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http://ode.rsl.wustl.edu/mppm/

Find DIVINER In ODE - Search

D Lunar Orbital Data Explorer - Dat... % | | (Untitled) X

Lunar Orbital Data Explorer

1) Select Data Product Search o _
B < me | oiDataProductSearch | ) }Tools || |DataSetBrowser | {iDownload | (i Help & Resources
Tab DATA PRODUCT SEARCH Reset Form | @

Planetary science data stored in PDS is organized by data products and data sets. & data =set is a collection of
related data products, usually products acquired by a particular instrument and processed in a certain way. The data set

2) Open the Select One Or More also includes all documentation and supporting materials needed to understand and use the data products. A data

product is a et of measurements resulting from a science observation, usually products acquired by a particular

DeSi red Data Sets instrument and processed in a certain way.

STER 1SRN UATA SEIS TO SEARCH (A SELECTION IS REQUIRED) e
_V‘ Select One or More Desired Data Sets (Show Options - 1 Parameter ﬂ

STEP 2. SET ADDITIONAL FILTERING PARAMETERS (OPTIONAL)

[¥] select a Product ID or filter by a partial Product ID (Show Options - 0 Parameters Set)

¥ Find by Product Center Latitude / Longitude (Show Options - 0 Parameters Set)

¥ Filter by Time Range (Show Options - 2 Parameters Set)

STEP 3. PREVIEW SEARCH RESULTS SUMMARY (OPTIONAL)

Preview Search Results Summary

STEP 4. SUBMIT QUERY

View Results in Table View Results on Map

¥| Display Product Thumbnails on search results page

&y
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DIVINER and ODE — Search

Lunar Orbital Data Explorer PDS Geosciences I

Washington Unive

I
[&

.y Data Product Search | |Data Set Browser | |/ Download [ Hnlpl

DATA PRODUCT SEARCH Reset Form | &

Flanetary science data stored in PDS 1= organized by data products and data sets. A data =et i= a collection of
related data products, usually products acquired by a particular instrument and processed in a certain way. The data set
alzo includes all documentation and supporting materials needed to understand and use the data products. 4 data
product is a set of measurements resulting from a science observation, usually products acquired by a particular
instrument and processed in a certain way.

STEP 1. SELECT DATA SETS TO SEARCH (A SELECTION IS REQUIRED) w
%] select One or More Desired Data Sets (Released PDS Archives) (Hide Options - 1 Parameter Set)
o Se|eCt E Map In:u:at.icn u?lata i= a‘-;;nilal::lg for these products.
% Observation time data is available for these products.
° RDRS 2! This data =set is currently being processed in ODE. Click for more detail
° G DR_I—2 DLRE - DIVIMER Lunar Radiometer Experiment Other Product Types (]
e GDR L3 RDR - Reduced Data Rec. (See Tools: DIVINER RDR Query Tool) Fj @  Lowcortooaidy
° PRP - GDR_L2 - Gridded Data Record Level 2 [[§ & Data Set Description
Y| GDR_L3 - Gridded Data Record Level 3 [ & Data Set Description
PRP - Gridded Data Record Polar Resource Pro-ucts Data Set Description

*EDRS are available under here

- Washingto
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DIVINER and ODE - Search

| KUK - Neutron_LCounting_HKate Heduced Data Hecord

LIaTa =ET LIEESCIrIPTIoN

R55 - Radio Science Subsystem

OPTI ONAI—I—Y [C] GrAV - Gravity [ @ Data Set Description

1) Fi Iter by' [] LOSAPDR - Line of Sight Acceleration Profile Data Record ] Data Set Description
Lunar Orbiter

i PrOdUCt Id’ 24INCH_FLC - 24 Inch Focal Length Camera

- [C] cpR - calibrated Data Record B o Data Set Description
* Location,

and/or
« Time Range

80MM_FLC - 80mm Focal Length Camera

[C] cDR - calibrated Data Record e Data Set Description

ADDITIONAL FILTERING PARAMETERS (OPTIONAL)

[#] select a Product 1D or filter by a partial Product ID {Hide Options - 1 Parameter Se

Each PDS data product has a unigue product id. Individual data products can be found with an exact match
or multiple products can be found using the the wild card parameter. New users click here for further details.

FINALLY:
3) Select
“View Results in Table”

use wildcard * after or before a partial Praduct 1D

Product ID: *awg_pols™

¥ Find by Product Location (Show Options - 0 Parameters Set)

Filter by Time Range (Show Options - 0 Parameters i'

STEP 3. PREVI g LTS SUMMARY (OPTIONAL)

Preview Search Results Summary

Search Results Count
154
184

Product Type
LRC DLRE GDR_L3
Total Products Found

18 - NASA Planetary Data Systeps
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DIVl NER and Gy Lunar Orbital Data Explorer
ODE — PrOdUCt ) Data Product Search i Jnmswmm“,p&mﬂm‘

-

Detal IS SEARCH RESULTS OutputResults |  ViewonMap | BackTo Search | & DGDR_TBOL_AVG_POLS__20110830D_240_P2.JP2
Products Found: 1,360 Product Description: " Each sample represents the B (more...)
R o . More About thi help pagel
Y| Display Product Thumbnails LTI (T ATXT (Catalog Files Deocument Files
o S 6 7 8 9 10 11 12 13 14 - (POF)
- - - - - - - — — ftware Interface Speci tion Document (PDF)
Product Detai IS Instrument Type Obs Time
2011-08- Browse Meta Data ] Label ] Related Products | Map Context
LRO DLRE GDR_L3 31T00:00:00.000 A
p—— = Browse Image - the image below is not the actual data product
Features- LRSHDEEE GRS 31T00:00:00.000
. LRODLRE  GDR_L3 fg#i_‘o-g_o-oo 000
*  Review browse, 4100:00.
2011-09- In
metadata’ and LRODLRE  GDRL3 13T14:00:00.000 % Cart
2011-09- In
Iabel LRODLRE  GDR_L3 27707:00:00.000 & Cart
2011-09- In
¢ Download LRODLRE  GDRL3 27707:00:00.000 2 Cart
1 Vi 1 2011-10- In
individual files RO DIRE  GDR_L: o110 g I
* Review 2011-10-
. LRO DLRE GBR_L3 10T21:00:00.000 = Cart
documentation oot con e 2011-10-
- - - 24T13:30:00.000
including SISs 2011-10-
LRO DLRE GBR_L3 24T13:30:00.000
*  Add product to S
download cart B o763,
LECIDERE CERE 07T03:30:00.000
2011-11-
LRO DLRE GDR_L3 20T20:30:00.000
2011-11-
LEOIDERE CRRIE 20T20:30:00.000
2011-12-
LRO DLRE GDR_L3 04T13:30:00.000 Add Product to Cart
2011-12-
LRODLRE  GDR_L3 o
THHEEEIELLLLE PDS Product Files | | Derived Files
2011-12- _
LRC DLRE GDR_L3 13T12:00:00.000 Product Files & Labels - KB
- thol avg pols 20110830d 240 ip2.ip?
20111204N 2011-12- sod- thol ang pole 2010330 242 plip 15,524

Product Data File

LRO DLRE  GDR_L3

19 - NASA Planetar
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2011-12- qdr thol avg pols 2011083 0o )

Product Label File
25T02:30:00.000

LRO DLRE  GDR_L3
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ODE — Map Interface

Washington University in St. Louis

Zoom/Pan Map o Lunar Orbital Data Explorer PDS Geosciences Node

I Data Product Search | [0 Map Search

Lunar ODF Manintosy TR

L+ Zoom In ! (=} ZoomOut @ FullExtent < PrevExtent [» NextExtent &M Passl Select Products By Area _&s9)Remove Area Selecti L Select Projection v @& Map Help
Filter Products DY ——uss visiay convers 1
Select Layers ‘atFilters (Optional \liew Selection Reafit

- TI I I le Moon Feature Layer Caraeis onow details

Moon Feature Layer show details
- LRO - DLRE RDR show details

- P ro d u Ct I d O LRO - DLRE GDR_L2 show details

. LRO - DLRE GDR_L3 show details
L ocC a‘t 1on M LRO - LAMP GDR show details
M RO - LOLA RDR show details
- LRO - LOLA GDRDEC show details
LRO - LOLA GDRSKY show details
LRO - LOLA GDRPSR show details
LRO - LOLA GDRDGM show details ; o ) [
LRO - LOLA GDRDSM show details | f ‘p} = | e N i
! LRO - LOLA GDRDRM show details i ! |

CO ntrO I M ap La.ye I'S O LRO:LOLA GDRDEM show details i ; l ] » ol d ! j ‘

LRO - L ROC EDRWAC show details ) : [

- Trans p aren Cy IR0 - LROC EURNG, show details , | : : L Y ‘
7" LRO - MRFLRO CDR/ We details = i j | | ‘ ] i ‘ (i !

- Layer Order AN
- Coverage Layers = _—\ - i
- Basemap Layers T i N

- 5

Select, View, and.
Download & | |
Products £ i1k X ¥

|
! e

LRO - LROC SDWDTM show dets
. LRO - LROC SDNDTM show details

Select Product Type Layers =

- Washington
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ODE Query Tools for LRO Data

O  Searchable Database of Science Data

0 LOLA RDR Query Tool
m Database of all RDR records
= ~6.5B individual points

=  Query by feature, location, orbit, time, product id, altitude range, and
channels

0o DIVINER RDR Query Tool
m  Database of all RDR records
= ~172B individual points

= Query by feature, location, orbit, time, product id, channel, detector, emission
angle, solar incidence angle, solar azimuth angle, local time of day, and

quality flags
21 - NASA Planetary Data Systems - Geosciences Node WaShmgtOn
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& Uitrakdit - [C\Users\b

@ File Edit Search Project View Format Column Macro Scripting Advanced Window Help

EEREEE L EEFEE RS
? RDR_13€21E_20p55135_ascl_table,bet
T N T/ O P P U1 O S )

1
STEF 1 SELSCT DATA FOINT LATITUDE | LONGITUDE RANGE TO SEARCH (A SELSCTION IS 3
mrqurmEn) 4 ute, jdate, orkit, sundist, sunlac,  sunlon, sclk sela
s .5507, 2455024.799149880, 213, 1.01812, 0.20319, 300.65688, 260075446.34603, -14.7344
Sulect m Spacific Fast s 5507, 2455024.799149880, 213, 1.01812, 0.29319, 300.65688, 269075446.34603, -14.7344
7 5507, 2455024.799148880, 213, 1.01812, 0.29319, 300.65688, 269075446.34603, -14.7344
A mmlemied fralies'y 2nieds amd Lzegiode Bmomdieg Bew gl e cmsd foe mmardh sz [ .5507, 2455024.799149880, 213, 1.01812, 0.29319, 300.65688, 263075446.34603, -14.734¢
s .5507, 2455024.799149880, 213, 1.01812, 0.20319, 300.65688, 260075446.34603, -14.7344
Fucturs Tres: Rma _ 10 5507, 2455024.798148880, 213, 1.01812, 0.29313, 300.65685, 269075446.34603, -14.7344
1 5507, 2455024.799148880, 213, 1.01812, 0.29319, 300.65688, 269075446.34603, -14.7344
Facture Nome: Rirma Hadlcy — 12 .550", 2455024.709149880, 213, 1.01812, 0.29319, 300.65688, 269075446.34603, -14.7344
1 5507, 2455024.799148880, 213, 1.01812, 0.29319, 300.65688, 269075446.34603, -14.7344
ar 14 550", 2455024.799143880, 213, 1.01812, 0.29319, 300.65688, 269075446.34603, -14.7344
15 .5507, 2455024.799149880, 213, 1.01812, 0.29319, 300.6568%, 260075446.34603, -14.734¢
= - 16 .678", 2455024.799151370, 213, 1.01812, 0.29319, 300.65686, 260075446.42891, -14.7278
= cecrdinalics el arc Boacd on B prothects cnicr labiade and lomgitedc. a 17 678", 2455024.799151370, 213, 1.01812, 0.29319, 300.65686, 269075446.42991, -14.7278
12 .678", 2455024.798151370, 213, 1.01812, 0.29319, 300.65686, 269075446.42881, -14.7278
3 3 13 .678", 2455024.799151370, 213, 1.01812, 0.29319, 300.65686, 269075446.42991, -14.7278
Mo Latitein Lo 20 .678", 2455024.799151370, 213, 1.01812, 0.20319, 300.65686, 260075446.42891, -14.7278
- 21 678", 2455024.799151370, 213, 1.01812, 0.29319, 300.65686, 269075446.42991, -14.7278
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Recent Announcements & News
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The 16th LROC Planetary Data System
acquired between 2013-06-16 to 20
contains 69,168 EDR images - totaling 7
images - totaling 16 TB. An additional
Models (DTM) and 7 NAC Region Of
were also released as part our this LROC
total of 171 NAC DTMs and 100 NAC R
date.
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Questions? Demos?

0 Visit us at the PDS Geosciences Booth
= Get detailed answers
= See live demos
O Contacts:
= Keith Bennett
= bennett@wustl.edu
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- Washington
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